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[57] ABSTRACT

A method and apparatus for processing elongated
lengths of material from a supply thereof, such as insu-
lated wire mounted on spools or reels, into lengths, such
as into electrical leads of predetermined lengths. The
wire 1s drawn off continuously from the reel and is fed
intermittently into the apparatus wherein it is cut off to
lengths and gripped in the apparatus with the ends of
the cut-off lengths a fixed distance apart and exposed.
When the wire is thus cut off and gripped, it is moved at
right angles to the length thereof along the apparatus
while work operations are performed on at least one
end of the lead, the work operations consisting of strip-
ping insulation from the end of the lead and applying a
terminal thereto. When the leads have been completely
processed, the apparatus straightens the leads out in the
direction of the length thereof and delivers them to a
receiving station, and wherein the leads are counted and

‘removed from the receiving station in batches of a pre-
‘determined number. The apparatus is readily adjustable

to accommodate wires of different size and to make
leads of varying lengths.

15 Claims, 14 Drawing Figures
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1

METHOD AND APPARATUS FOR MAKING
LENGTHS OF FLEXIBLE MATERIAL

This 1s a continuation-in-part of Ser.. No. 608,097,

filed Aug. 27, 1975, now Pat. No. 3,996,826, which in
turn is a division of Ser. No. 493,273, ﬁled J uly 31, 1974,
now abandoned.

The present invention relates to a method and appara-
tus for processing lengths of material, such as insulated
electrical wire, and particularly relates -to such a
method and apparatus for converting . continuous
lengths of the material, such as insulated electrical wire
mounted on a reel,. into readlly usable form, such as

electrical leads. S

Electrical leads for making- connectrons between ter-
minal points in equipment are, of course well known
and are widely used. Ordinarily, the wiring in such a

4,077,118
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Other objects and advantages of the invention will
appear more fully hereinafter and for purposes of illus-
tration, and not of limitation, embodiments of the pres-
ent invention are shown in the accompanylng drawings
in which: - - S

FIG. 1 is a schematic plan view. of an apparatus em-
bodymg the features of the present invention illustrating
the various stations forming the apparatus when work

‘operations are conducted;

10

15

piece of equipment, in the form of leads, is applied in an _

assembly operation and it is desirable for the wire leads

to be put in place quickly and with as little labor, espe-

cially skilled labor, as p0531b1e For the foregoing rea-
son, it is desirable for the wire leads to be made up prior
to assembly by being cut to the proper length and pro-
vided with a terminal on at least one end thereof so that

20

10—10 of FIG. 9;

FIGS. 2 through 6 are views 111ustrat1ng the electrlcal
wire being processed in accordance Wlth the present
invention at various stages,;

FIG. 7 is a timing chart showmg the perlods durmg
which the stations of the apparatus of the invention are

operating relative to each other;’

FIG. 8 is a view in elevatlon of the cam head assem-

‘bly of 'the present invention;

"FIG.9isa sectlonal view taken along the hnes 99

in FIG. 8;

FIG. 10 1s a sectlonal view ta'ken 'along the lines

- FIG. 11 is a sectlonal

Vlew-f_tal-te'n along the lines

- 11—11 in FIG. 8;
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the individual installing the wire leads in the equipment

can do so in the minimum amount of time and with the
exercise of minimum skill. It is also of benefit to be able
to process the wire into leads quickly and inexpensively.

The present invention is particularly concerned with
a method and apparatus for withdrawing substantially
continuous lengths of insulated electrical wire from a

reel or like source, cutting the wire to a predetermined

length and then stripping insulation from one or both '_3'5

end portions thereof and applying a termmal to at least
one of the stripped end portions. - . .

A pnmary object of the present invention is the pro-
vision of a method and apparatus as. descrlbed above
which will operate rapidly and efficiently. |

" Another object of the present invention is the provi-
sion of a method and apparatus of the nature referred to

‘which is extremely flexible in that it can handle wire of

different sizes and can make leads of a wide range of
lengths from relatwely short leads up to relatwely long
leads. o

A still further object of the present 1nventlon is the

provision of a method and apparatus for convertmg reel
mounted electrtcal wire into wire leads of a selected |

length Wlth a termmal on at least one end in which the
formed leads are delivered in groups, or batches, of a
predetermined number each for ease of bundling the
leads for storage and for movement to a point of use.
A still further object of the present invention is the

provision of a method and apparatus of the aforesaid

nature in which the completed leads emerge from the
machine in straightened out groups, or batches, or a
predetermined number each.

Another object of the present mventlon 18 the prov1-'

sion of an apparatus of the nature referred to which 1s
readily adjustable to accommodate the machine to vari-
ous work operation combmatlons without physical ad-
justment of machine parts.

Still another object of the present invention is the
provision of an apparatus of the nature referred to.in
which the apparatus can be prepared for one type of

work cycle while carrying out another, thereby sub-

stantially reducing changeover time.

' 14—14 in FIG. 8. -
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12—12 in FIG. 8

13—13 in FIG 8; and

FIG. 12 1s a secttonal view: taken a-lorilg‘ the lines

FIG. 13 is

secttonal view taken along the lines

FIG. 14'is a secttonal view taken ‘a’long thelines

The concepts of the present mventlon reside in a
method and apparatus for use in‘the processmg of con-
tinuous material such as wire or the like in which: the
continuous material is, in rapid and automatic sequence
reduced to segments having the- desired length and

subsequently subjected to the desired processing steps

including, without limitation, removal of insulation’‘on

wire material, fixation of a desired terminal, conver-
gence to an accumulation zone, ‘etc. - The method ‘and
apparatus of the invention are particularly well suited

for use ‘in the manufacture of relatively -short leads

formed of electrical conductors havrng termrnals ﬁxed
on one or both ends. ©~ - e
According to the present 1nventlon electrlcal WIre 18
continuously withdrawn from a reel thereof, or other
suitable source, to a.feed station and from the feed sta-
tion is fed intermittently-in the direction.of the length of
the wire into an apparatus for-treating the wire. The
wire 1s fed into the apparatus transverse to the length of
the apparatus and is cut off to length in the apparatus.
The length of wire fed into the apparatus is measured.
on the apparatus side of the feed station and the feeding
of the wire is interrupted when a predetermined ‘mea-

sured length thereof has been fed from the feed station

toward the apparatus. When the feeding of the wire is
interrupted, it is cut off at the side: of the apparatus
nearest the. feed station. - - L
The wire fed into the apparatus from the feed statron
is guided in a channel, or trough, in the apparatus to an
abutment located in the apparatus at the outboard side
thereof opposite the-side-on, which the feed station is
located (the inboard side). Within the apparatus is a pair

- of grippers, aligned with the aforementioned trough

65

‘which are open during wire feed and through which the

feed 1n wire passes during the feeding operation. The
grippers are mounted on conveying means which move
the grippers step by step along the length of the appara-
tus. Durmg the feeding of-the wire, any length of wire
fed in which is greater than.the dlstance between the
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point of cutting the wire off and the abutment falls in a
slack loop, or balloons, between the aforementioned
grippers. The trough in which the wire is guided as it 1s
fed into the apparatus has a central section between the
grippers which is closed until the leading end of the
wire is about at the abutment and which then opens to

permit the wire to balloon out between the grippers.
This section of the trough is preferably curved so the

wire will readily balloon out without hesitation when
the leading end of the wire engages the abutment.

The apparatus is operable for closing the gripper
nearest the abutment on the wire when the wire reaches
the abutment and at just about the same time the central
section of the trough is opened. Thereafter, when the
desired length of wire has been fed into the apparatus,
the gripper nearest the feed station 1s closed on the wire
and the infeed of wire into the apparatus is halted and
immediately thereafter the wire is cut off between the
feed station and the gripper nearest thereto. The cutoff
wire, which now forms a lead, has a certain length
exposed to the outside of each gripper for the perfor-
mance of work operations thereon. These lead ends,
regardless of the length of the lead, within the range of
the apparatus, are always the same distance apart.

The cut off lead, now gripped near the ends, is then
indexed in parallelism with itself and at right angles to
the length thereof to a new position in the apparatus
thereby clearing the space in the apparatus where the
wire is fed so a further length of wire can immediately
be fed into the apparatus. |

The cut off and gripped leads move step by step along
the length of the apparatus with the ends of the leads
exposed. In successive stations, arranged along the ap-
paratus adjacent the path taken by the leads, a predeter-
mined amount of the insulation is stripped off from at
least one end of the leads and a terminal is applied to at
least the said one end of the lead.

In a still further station, the gripping of the lead near
the ends thereof is released and the ends of the lead are

engaged by rollers and are driven laterally outwardly at
~ the respective sides of the apparatus so that any slack
loop 1n the lead between the gripped points is eliminated
and the leads are pulled out so as to be substantially
straight. When thus straightened out, so as to be rela-
tively taut between the keepers, the straightening rol-
lers are released from the lead and the grippers are again
closed on the lead. On the next step of the conveying
means, the leads are advanced to a discharged station.

At the end of the machine opposite the cam head
assembly, and following the straightening station, the
center of the lead is carried over and in contact with an
accumulator bar which is locked midway between the
parallel with the chain rails, the top edge of the accumu-
lator bar being in the same horizontal plane as that of
the wire lead held between the grippers. The accumula-
tor bar extends horizontally well beyond the chain con-
veyor and serves as the accumulator and unloader for
the finished leads.

As the conveyor 1s indexed, the center of the lead is
carried farther astride the accumulator bar by the grip-
pers. In a subsequent step or index of the conveyor, the
lead is carried farther astride the accumulator bar and is
- drawn under to adjacent parallel folding rods whereby
the lead 1s folded over the accumulator bar for dis-
charge from the apparatus. The details of the discharge

10

4
Lengths of Flexible Material,” filed July 31, 1974, the
disclosure of which is incorporated herein by reference.

Having described the basic concepts of the invention,
reference i1s now made to the accompanying drawings
for a more detailed disclosure of the invention.

As shown in FIG. 1, the apparatus includes a pair of
feed drive rollers 12 and 14 between which a wire 10,
such as an insulated electrical conductor, is passed from
a suitable source of the electrical conductor, such as a -

reel or the like supply (not illustrated in the drawings
for purposes of simplicity).

One of the feed drive rollers 12 and 14 1s powered by
a motor 16 which serves to drive the feed drive roiler 12

- through clutch means operatively connecting the motor

15

16 with the feed drive roller 12. As will be appreciated
by those skilled in the art, it 1s possible to employ a
direct drive between the motor 16 and the feed drive
roller 12; however, it is frequently preferable to employ
clutch means 18 so that the motor 16 can be energized

20 continuously when the apparatus i1s in operation to
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means are described more fully in copending applica-

tion Ser. No. 493,274, entitled “Conveyor System For

thereby avoid or minimize inertial and/or mechanical
time lags which would otherwise occur if the motor 16
were started intermittently to feed wire to the appara-

tus.
The roller 14 has a predetermined size and serves to

‘maintain the wire 10 in a gripping relation between

rollers 12 and 14 whereby roller 12, when driven by
motor 16, serves to feed the wire 10 to the apparatus in
the direction shown by the arrow in FIG. 10.

It 1s frequently desirable that roller 12 be mounted on
a pivotal arm 20 to facilitate threading the wire 10 be-
tween rollers 12 and 14. As indicated, roller 14 is of a
predetermined size and consequently serves to measure
the linear length of the wire fed to the apparatus. Thus,
each complete revolution of the roller 14 is a measure of
a linear distance of the wire advanced between rollers
12 and 14. The measurement of the wire advanced be-
tween rollers 12 and 14 may be based on a given incre-
ment of length and, thus, roiler 14 may have a circum-
ference equal to any desired number of increments of
length, such as a circumference corresponding to 100
units of length

Roller 14 is operatively connected to a control panel
generally designated as 22 through a pulse generator 24
and a counter 26. In this way, each increment of length
assigned to the roller 14 may be translated by the pulse
generator to an electrical pulse. The pulses thus gener-
ated by the pulse generator and counter mechanism
employed in the practice of this invention are generally
conventional and form no part of the present invention.
Any of a variety of known counter arrangements may
be employed, such as photoelectric means to generate
pulses which pulses are then counted in a conventional
electronic counting device.

Similarly, the control panel 22 is operatively con-
nected to the clutch means 18 to activate the clutch
means at the appropriate stage to advance the wire 10
between the rollers 12 and 14, and to deactivate the
clutch means 18 when the desired linear length of wire
10 has been advanced between the rollers 12 and 14.

The wire 10 advanced between the feed rollers 12 and
14 is supplied to a cam head generally indicated as 28 in
FIG. 1. The cam head assembly 28 is mounted on a

frame 30 of the apparatus. Also mounted on the frame

30 1s a pair of spaced parallel rails generally designated
as 32 1in FIG. 1, upon which are mounted a pair of later-
ally spaced conveyor chains 34. The conveyor chains
34 are provided with opposed pairs of grippers 36
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which are spaced equrdistantly over the length of the .

endless chains 34.

The wire 10 advanced to the cam head assembly 28 is
guided into a channel or trough 38 formed in the cam
head assembly. The wire 10 is advanced into the chan-

nel 38 such that the leading end of the wire engages an
outward abutment generally designated as 40 in FIG. 1.

As is shown in this figure, the abutment 40 is on the side

of the trough 38 opposite the feed rollers 12 and 14..
Adjacent to the opposite end of the trough 38, there

is provided cutting means 42, including a blade or knife

10

which operates, when activated, to cut off the wire

after the desired linear length of the wire has been ad-
vanced between the feed rollers 12 and 14.

The details of the cam head assembly 28 are shown in

FIG. 8 of the drawing. As will be seen from this figure,
the cam head assembly 28 includes a pair of spaced,
opposing side panels 44 and 46 which generally define a
rigid frame for the cam head assembly. Journaled 1n the
upper portions of said panels 44 and 66 is a cam shaft 48
having a backstop clutch 50 mounted on one end
thereof, and means to drive the cam shaft 48 and the
backstop clutch 50 adjacent the other end thereof. As
will be appreciated by those skilled in the art, various
means can be employed to drive the cam shaft. It 1s

generally preferred to rotate the cam shaft 48 in incre-

ments of 180°. |

" In the preferred practice of the mventlon the- appara-
tus includes a motor 54 provided with a belt and pulley
arrangement 56 to drive a pulley 52. The drive means
illustrated also includes a single revolution clutch 58
which is driven by motor 54 by the pulley arrangement
56 and pulley 52. By the use of a position clutch, the
- cam shaft 48 can be caused to rotate 180“ each time the

clutch is activated. -

- As 1s also shown in FIG. 8 of the drawmg, the chan-
nel generally referred to as 38 through which the wire
10 is advanced by the drive rollers 12 and 14 extends in
a direction generally parallel to that of the cam shaft 48.
The channel or trough 38 is defined by a series of chan-

nel members which are illustrated in FIG. 8. As is

shown, the channel 38 is defined by a series of channel
mermbers 66 which can be referred to as the inboard

trough or channel member, a central channel member

72 and an outboard channel member 80. The outboard
channel member 80 adjacent to the outboard side panel
46 1s fixed with the abutment 40 which serves to stop the
leading end of the wire supplied to the channel 38.

As shown in FIG. 8, the first channel member 66 has
a tapered entrance opening 64 through which the wire
10 is fed through a guide member 60 having a central
opening : 62 extending therethrough and the tapered
entrance opening 64. |

The inboard channel member 66 1neludes a central
~opening 68 extending therethrough which is open on
one side. A reelprocatmg door 70 1s provided to close
the central opening 68. 5

The central channel member 72 whleh in part defines

the trough 38 includes a central opening 74 and a ta-

pered entrance opening 76 communicating with the
central opening 74. In the preferred embodiment of this
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closed by doors reciprocating between channel clesmg
and channel opening positions. |

The details as to the eonﬁguratlon of the 1nbeard‘
channel member 62 are best shown in FIG. 13 of the
drawing. As can be seen in this figure, the channel mem-
ber 62 has a generally L-shaped eenﬁguratmn and thus
serves to define the central opening 68. The door of the
inboard channel member is shown as 70.in FIG. 13 and

has a corresponding, generally L-shaped configuration a

whereby channel member 62 and the door 70 serve to
define the central opening 68. As is shown In- FIG 13,
the door 70 includes a flange 82 fixed to a reciprocating
rod 84 to enable the door 70-to be raised to the open
position and lowered to the closed position. .

Similarly, the doors closing the central openmg 74 ef
the central channel member 72 are shown in greater
detail in FIG. 12 of the drawing. As can be seen in this
figure, the central channel member 72 is formed. wrth a
recess epen on two sides to define the central opening
74 to receive the wire 10. The central channel member
is closed by a pair of doors, one being a generally hori-
zontally reciprocating door designated as 81 in FIG. 12
and the other being a generally vertically moving door
86 in FIG. 12. Thus, the bottom or lower pOI‘thIl of the
central opening: 74 and. channel member 72 is closed by
door 81 which is urged to the closed position by spring
83.and i1s.opened by a solenoid 85. The forward portion
of the central opening 74 is closed by reelproeatmg the
door 86 in a downward. direction as shown in FIG. 12.
For this purpose, the door 86 includes a flange. member
88 which in turn is fixed to a reciprocating bar 90 to
move the door 86 toward the closed position. .

The outboard channel member 91 is similar. to the
inboard channel member 66 and includes a door 92 for

the purpose of closing the central opening 94 deﬁned by
the channel member 91. The door 92 is closed by means

of a reciprocating push rod 96 Wthh is the same as push
rod 84. The only structural difference between the out-

board channel member 91 and the inboard ehannel

member 66 is, as previously indicated, that the eutbeard
channel member 91 is closed on the extreme end by the
abutment 40. .

As shown in FIG 8 of the drawmg, spaee 100 1S

provided between the guide member 60 and the, inboard

- channel member 66. Mounted in the space 100 is a.cut-

20

3

invention, the central opening of the central channel

member 72 is curved downwardly as shown in FIG. 8

‘to permit the wire 10 to bloom outwardly from the
opening 74 extending therethrough without hesitation

when the end of the wire 10 engages the abutment 40.
The opening 74 extending through the central channel
member 72 is open on one side and is adapted to be

65

tlng blade 102. As can-be seen in FIG. 11 of the draw-
ing, the cutting blade 102 is. mounted by means. of a
flange 104 on a vertically reelpreeatmg push rod 106.
As will be apparent to those skilled in the art, when the
push rod 106 is pressed downwardly as shown in FIG.
11, the euttlng blade 102 serves to cut the wire 10 while

‘the wire 10 is secured in the central opening 62 of the

guide member 60 and in the closed central epenlng 68 of
the inboard channel member 66. L .

~ As is also shown in FIG. 8 of the drawmg, there 18
provided a pair of gaps 108 and 110 between the inboard

channel member 66 and the central channel ‘member,
and the central channel member and the outbeard chan-

nel member .91, respectively.- As indicated prewously,

‘the apparatus of the present invention includes a con-

veyor system formed of a pair of spaced parallel rails 32
on Which there are mounted a pair of laterally spaced
conveyor chains 34. The conveyor. chains 34 which
carry opposed pairs of grippers or keepers 36, and the
assembly of the parallel rails 32 with the chains 34 and

the keepers 36 mounted thereon.are positioned within
the gaps 108 and 110.



4,077,118

7

A detailed view of the endless chain 34 with the
grippers 36 mounted thereon is illustrated in FIG. 9. As
can be seen from this figure, the keeper or gripper 36
 comprises a body mounted on the chain 34 with the
body having a notched portion 114 adapted to receive
 the cross section of the wire 10. Each gripper also in-
cludes a gripping lever generally indicated as 116 In
FIG. 9 which is pivotally mounted on the gripper body
112 and has an arcuate gripping surface 118 adapted to
engage the wire 10 in the slot 114. For this purpose, the
gripping lever is pivotally mounted on the gripper body
with the arcuate surface 118 of the gripping lever being
constantly urged against the wire 10 engaged in the slot
114 by means of a spring 120. While the gripping lever
is normally biased toward the wire gripping position by
means of the spring 120, the gripping lever can be
moved to the wire release position by depressing the
gripping lever 116 opposite the arcuate surface 118 as
by depressing a cam surface 122 of the gripping lever
116. |

As will be more fully described hereinafter, the con-
veyor chains 34 having the grippers 36 mounted
thereon as shown in FIG. 8 of the drawing, or the rail
elements 32 upon which the endless conveyor chains 34
are mounted, respectively, include rail 124 and support-
ing block 126, with the chain 34 being carried on the rail
124. The supporting block 126 is positioned beneath the
cam head assembly and need not extend over the entire
length of the rail 124. The supporting block 126 serves
to prevent the gripper 36 from being pushed out of
plane as the trip member 134, more fully described
hereinafter, exerts a downward thrust on the gripper 36
to open the gripper to receive the lead. To maintain the
chain 34 on the raised rail 124, the chain 34 is provided,
at various positions over the length thereof, with a pair
of spaced opposing tabs 132 which engage opposite
sides of the raised rail 124 upon which the chain is car-
ried. Thus, the tabs 132, which engage the raised rail
124, serve to insure that the conveyor system does not
slip off the track.

As will be described in greater detail hereinafter, the
- chains 34 having the keepers 36 fixed thereon are ad-
vanced over the rails 32 by an indexing drive such that
‘the conveyor chains 34 and the keepers 36 move in a
stepwise or incremental fashion. At any time during
which the conveyor chains 34 are at rest, a pair of keep-
ers 36 is in alignment with the channel 38 such that the
notch 114 of the keeper body 112 is capable of receiving
the wire 10 as it is advanced through the guide member
60 and through the inboard channel member 66. For
this purpose, the cam head assembly 28 as shown in
FIG. 8 includes a push rod 132 which is positioned
directly above the gaps 108 and 110. As is perhaps more
clearly shown in FIG. 9, the push rod 132 includes a
foot portion or trip member 134 which, when the push
rod 132 is depressed downwardly, serves to depress the
cam surface 122 of the gripper 36 and thereby maintain
the arcuate surface 118 in a non-gripping position as
illustrated in FIG. 9. In this way, as wire 10 is advanced
through guide member 60 and inboard channel member
66 during actuation of the wire drive, the push rods 132
can be placed in the downward position as shown in
FIG. 9 to thereby maintain the keepers 36 in a non-grip-
ping position so that the wire may continuously be fed
through the channel or trough 38 until the wire engages
the abutment 40 at the closed end of the outboard chan-
nel member 91.
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As is indicated by the foregoing, the knife 102 as well
as the respective doors of the inboard, central and out-
board channel members are actuated by push rods. For
example, knife 102 is actuated by push rod 106, the
inboard channe! member door 70 is actuated by push
rod 85, the central channel member vertical door 86 is

actuated by push rod 90, the outboard chanel member
door 92 is actuated by push rod 96 and the keeper re-
lease foot portions 134 are actuated by push rods 132. In

each case, the push rods are maintained in an upward or

raised position by means of various springs. For exam-
ple, as shown in FIGS. 8 and 11, the knife blade is main-
tained in the raised position by means of spring 136; the
vertical door 86 on the central channel member is main-
tained in a raised position by a spring 138 as shown In
FIG. 12, and the keeper release members 134 are main-
tained in a raised position by spring 140. Similarly, each
of the foregoing push rods includes a box-life guide to
insure vertical reciprocating movement of the various
push rods. For example, push rod 106 of the knife 102 1s
guided by a box generally designated as 142 in FI1G. 11.
The push rods for the doors of the inboard, central and
outboard channel members, as well as the keeper release
member 134, are guided as shown in FIGS. 9, 12, 13 and
14. |

As is perhaps most clearly shown in FIG. 8 of the
drawing, the cam shaft 48 is provided with a series of
cams. For example, the cam shaft 48 includes a cam 130
which is positioned in continuous engagement with a
cam roller 152 mounted near the upper portion of the
push rod 106 of the knife 102. As can be seen in FIG. 11,
as the cam shaft 48 is rotated in a counterclockwise
direction, the cam 158 depresses the roller 152 to
thereby lower or depress the push rod 106 and conse-
quently cause the knife 102 to cut the wire 10.

The cam shaft also includes a pair of cams 154 and
156 which are in continuous contact with cam rollers
158 and 160, respectively, which in turn are mounted on
push rods 84 and 96, respectively, to control the open-
ing and closing of the inboard and outboard channel
member doors, respectively.

In a like manner, the cam shaft also carries a pair of
cams 160 which are in continuous contact with cam
roller 162 fixed to the push rod 132 which actuates the
keeper release member 134.

The cam shaft 48 further includes a cam 164 as shown
in FIGS. 8 and 12, which is in continuous contact with
a cam roller 166 mounted on the push rod 90 to control
the action of the vertical central channel member door
86. Thus, as the cam 164 is rotated in a counterclock-
wise direction as shown in FIG. 12, the cam 164 oper-
ates to depress the roller 166 and consequently the push
rod 90 to thereby close the vertical door 86 of the cen-
tral channel member. In FIG. 8, the cams are illustrated
in the starting position and cam 150 associated with the
knife 102 is out of phase with cams 154, 156, 160 and 164
by 180°. Thus, while the push rod 106 which controls
the cut-off blade is retracted, the push rods 84, 90, 96
and 132 are depressed. |

In the preferred practice of this invention, each of the
push rods 84, 90, 96 and 132, i.e., all of the push rods
except the push rod 106 which controls the cutter, are
provided with means to maintain the push rods in the
depressed position against the action of the springs 138
and 140. Any suitable means may be used for this pur-
pose. One such means is illustrated in FIG. 14 of the
application as used in conjunction with push rod 90
which controls the vertical door of the central channel
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member 72, it being understood that the same means can
be employed to maintain the other push rods 84, 96 and
132 in the depressed or downward position.

As is shown in FIG. 14, the push rod 90 is provzded
with a notch 168 in the side thereof. There 1s also pro-
vided a sear bar 170 having an engaging member 172
adapted to engage the notch 168 in the push rod 90. The
sear bar 170 is biased in the engaged posttion as shown
in F1G. 14 by means of a spring 174. Thus, when the
push rod 90 1s depressed to the full down position by the

action of cam 164 against the cam roller 166 fixed to the

upper portion of the push rod 90, the spring 174 serves
to continuously urge the sear bar 170 into a locking

engagement with the notch 168 of the push rod 90.

When it is desired to disengage the sear bar 170 from

locking engagement with the push rod 90, a solenoid

176 may be provided to retract the sear bar 170 from its
engaged posmon with the push rod 90 against the action
of the spring 174. |
As 1s also shown in FIG. 14 use can be made of a palr
of springs on opposite sides of the sear bar 170, whereby
the springs operate to continuously urge the sear bar

170 into an engaged position, and the solenoid 176 oper-

ates to disengage the sear bar 170. As those skilled in the
art will appreciate, numerous other mechanisms may be
used for the same purpose. |
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Returning to FIG. 1 of the drawmg, 1t w111 be seen

that the apparatus of this invention includes other work
stations posmoned along the conveyor chain 34.
Lengths of wire, which have been processed in the cam
head assembly, are advanced along the entire chain 34
while secured in the keepers 36. The conveyor. is in-
- dexed in incremental lengths along the apparatus to
bring the gripper 36 into registration with each station
mounted downstream of the cam head assembly on the
frame 30 of the apparatus. |

30

35

On the next index of the conveyor chain 34, the lead

1s next moved into registration with a pair of stattolns
186 and 188 positioned on opposite sides of the con-
veyor chain 34. Stations 186 and 188 can be, as desired,
stripping stations at which a small predetermined length
of insulation is removed from both ends of the wire to
expose the conductor. While the embodiment illustrated -

in FIG. 1 includes a stripping station on both sides of
the conveyor chain 34 to strip both ends of the lead

advanced to this statlon, it will be understood that, in
some instances, it may be desirable to strip only one end
of the lead wire and, consequently, one of the stations
186 and 188 can be omitted from the apparatus or sim-
ply turned off. |

The wire from the stripping station is then, on the

next indexing of the conveyor, advanced to a station

190 or 192, which stations are similarly positioned on
opposite sides of the conveyor chain 34. Stations 190
and 192 may be employed to apply a predetermined
terminal onto one or both stripped ends of the lead. As
will be appreciated by those skilled in the art, if only

40
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one end of the lead has been stripped, then only one

terminal application station need be employed.
The appllcatlon of the terminal can be, as desired,
made in accordance with conventional practice in

which a supply of terminals from reels is chpped from

the reel and placed on the lead for crimping about the

wire to engage both the insulation of the lead near ‘the

strlpped end and the stripped wire. |
Dependmg upon the type of leads to be produeed

various other stations may be positioned beyond the.

stations 190 and 192. It is sometimes desirable to pro-

10 N
vide work stations whlch relate to a new work cycle to
avoid having to changeover the apparatus when differ-

ent types of leads are to be produced..In this way, one

of the preceding work stations ¢an be deaetwated and a

subsequent station activated to thereby change or alter
the operation of the apparatus without having. to shut
down the apparatus for set-up time. . o

In the preferred practice of thls inention, it is fre-

quently desirable to provide near the discharge end of

the apparatus a straightening station to remove the bend
or loop in the wire caused when the wire ‘lead is
bloomed downwardly from the central channel member
72. Such a straightening station is shown generally in
FIG. 1, at which the grippers 36 engaging the wire are
released while roller means 196 and 198 rotating on axes t
perpendicular to the length’of the lead wire engage the

- opposite ends of the lead outwardly from the grippers

and move such ends outwardly to remove the loop.
When the lead has been straightened by such rollers, the
roller means can be disengaged from the lead and the
grippers again engage the lead wire. S

When the conveyor chain is again mdexed the chain
carries the grlppers around the end of the frame shown
generally as 200 in FIG. 1 for idle return travel of the
grippers on the endless chains 34 The grippers or keep—
ers 36 can be actuated by cam elements to release the
lead gripped or engaed therein and thus permtt the lead
to be removed from the grippers for dlscharge to a
trough generally designated as 202.° i )

It is possible and sometimes desuable to employ
counter mechanism which is actuated by leads at the
discharge end of the apparatus to determme the number
of leads supplied to the trough 202. In this way, the
wires discharged from the discharge end of the appara-
tus can be collected in groups or batohes of a predeter-
mined number.

It will have become apparent from the foregomg that

- the apparatus of this invention can be set up to produce

leads of any desired type and can automatwally collect
the leads in the form of bundles of a predetermrned
number. The control system can be programmed to
cause the apparatus to automatroally continue to pro-

duce leads of the same type until a predetermlned total
number has been reached whereupon the machlne can;

be automatically shut down. _

Having described the apparatus there is set forth the
following as a representatwe descrlptlon of the opera-
tion of the apparatus of this invention to produee lead
wires. To aid in the understandlng of the operatlon of
the apparatus of this invention, reference is now made
to FIG. 7 of the drawing which, as previously- indi-
cated, is a timing diagram. In FIG. 7, the starting of the
machine is indicated by the vertlcal line marked““0” and
which corresponds to the time when the selector switch
of the apparatus is turned to the automatic position. The
turning of the selector switch causes the cam to index.
180° to the starting position, at which time:the push rods:
84, 90 96 and 132 are all forced down and locked by the

-sear bar associated with each push rod. This operation

causes the doors of the inboard, outboard and central
channel members to close and to cause the gripper
opening members 134 to depress the keeper 36 posi-
tioned on the conveyor chain 34 in alignment:with the
trough or channel 38. The turning of the selector switch
also supplies an actuating pulse to the stripping stations.

186 and 188 and the terminal application stations 190 and

192; the turmng of the selector switch also actuates the.
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straightening station 194 to cause the roller means 196
and 198 to move to a wire moving position.

With the doors for the inboard, outboard and central
channel members being closed, the continuous closed
passageway 38 is provided so that wire supplied
through the guide member 60 may be advanced through

the inboard channel member 66, the keeper 36 in the -

open position in the gap 108, the central channel mem-
ber 72, the open keeper 36 positioned in the gap 110 and
the outboard channel member 91. With the trough 38
formed by closing of the foregoing doors, the control
panel 22 operates to actuate the clutch 18 whereby the
wire feed roller 12 is driven by the motor 16 to advance
the wire 10 between the feed rollers 12 and 14. As the
roller 14 is advanced by the wire passed between the
rollers 14 and 12, measuring of the length of wire ad-
vanced between rollers 12 and 14 commences to actuate
the pulse generator 24 and in turn the counter 26. When
the counter 26 reaches a predetermined count such that
the end of the wire 10 is about to strike the abutment 40
of the outboard channel member 91, the solenoid 176,
which operates the sear bar maintaining the outboard
keeper member 134 in the open position, is actuated
whereby the outboard keeper member 134 is released
and 1s raised upwardly by the action of the spring 140.
The result is that the arcuate surface 118 of the outboard
keeper 36 closes against the wire 10. Simultaneously,
the solenoid 85, which operates the bottom door 84 of
the central channel member, is activated to thereby
open the bottom door 84. At this point, the outboard
end of the wire 10 is secured by the outboard keeper 36
and the bottom door 84 of the central channel member
72 is in the open position; the wire 10, still being ad-
vanced by the drive roller 12, passes through the open-
ing at the bottom of the central channel member and
blooms downwardly between te inboard and outboard
conveyor chains 34 as shown in FIGS. 8 and 10 of the
drawing. '

If desired, the apparatus of the invention may em-
body an optional control arrangement to cause the wire
drive to shift to a high Speed when the outboard gripper
iIs closed on the lead wire. As a result, the wire can be
fed to the machine at high speeds to thereby maximize
the efficiency of the apparatus. For this purpose, use
can be made of a high speed clutch which is operatively
connected with the control means. Even when the wire
is advanced into the apparatus at high speed, the control
means will shift the wire drive back to the slow speed
clutch as shown in FIG. 7 of the drawing.

When the counter 26 reaches the predetermined num-
ber, indicating that the desired length of wire has been
fed into the trough 38, the control console 22 operates
to deactivate the clutch 18 and thereby stop the drive
roller 12. Once the wire feed has been stopped, the
solenoids 176 associated with the push rods 84, 90 and
96 as well as the push rod 132 associated with the in-
‘board keeper number 134 are actuated to permit each of
the push rods to be raised due to the action of the spring
associated with each. The result of the release of each of
these push rods is to open the doors 70 and 92 of the
inboard and outboard channel members, respectively,
and to open the vertical door 86 of the central channel
member 72. In addition, the inboard keeper release
member 134 is raised to cause the inboard keeper 36 to
close on the wire 10.

At this time, the cam shaft is rotated another 180° by
actuation of the clutch 58; the rotation of the cam shaft
a second 180° operates to depress the push rod 186
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controlling the cutter 102 and consequently, the wire 10
between the guide member 60 and the inboard channel
member 66 is severed. After the wire is severed or cut
and all of the push rods are in the up position, the con-
veyor is actuated to index an incremental length. At the
time the conveyor is indexed, the doors of both the
inboard and outboard channel members as well as the
door of the central channel member are open and the
lead is gripped between the inboard and outboard keep-
ers 36. Thus, the indexing of the conveyor serves to
advance the wire from the open trough while engaged
In the keepers 36 to the next work station 180.

After the indexing movement has been completed, a
pulse is sent from the control panel to each of the work
stations to actuate each of them to carry out their re-
spective operations. Thus, as a lead wire is advanced to
each station, as the cycle is repeated, that same wire is
stripped in the n:xt station, and as the cycle is repeated
again, a terminal is applied to that same wire.

The lead in the straightening station 194, upon receiv-
ing a pulse after completlon of the indexing step, is
released from its grippers and will be seized by the
straightening rollers 196 and 198 until pulled taut. As
will be appreciated by those skilled in the art, a limit
switch may be employed to detect when the lead has
been pulled taut to retract the rollers 196 and 198 from
the lead and again permit the grippers at the straighten-
Ing station to again engage the lead for discharge.

As will be appreciated by those skilled in the art, as
the cycle is repeated, one additional length of wire is
advanced into the cam head assembly and is subjected
to operations prewously described. As a result, each
time the conveyor is indexed, a lead is pulled from the
cam head assembly for advancement along the chain
conveyor 34 to the subsequent work stations.

As the conveyor chains continue to index with each
cycle, the lead wires are carried to the discharge end of
the conveyor where they are released from their keep-
ers and discharged. It will, thus, be understood by those
skilled in the art that the present application pmvides a
significant improvement in apparatus for processing
continous filament material to form predetermlned
lengths thereof. -

It will be understood that various changes and modi-
fications can be made in the details of construction,
procedure and use without departing from the spirit of
the invention, especially as deﬁned in the following
claims.

I claim: | |
1. Apparatus for processing continuous filament ma-

terial to form predetermined lengths comprising head
means defining a channel adapted to receive a continu-
ous length of the material, said channel including a
central portion having an arcuate configuration
whereby predetermined lengths bow outwardly there-
from, said head means including cutting means posi-
tioned to cut the continuous length to the predeter-
mined length, feeding means to intermittently supply
the continuous length directly to the channel, clongate
spaced, parallel conveyor means positioned to receive
predetermined lengths from the channel with the prede-
termined lengths bowed therebetween, said conveyor
means including gripping means to carry the predeter-
mined lengths, said head means also including discharge
means to supply the predetermined length from the
channel to the gripping means, work stations along the
CONVEYyor means posmoned to receive the predeter-
mined length on sucessive indexing of the conveyor
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means, said work stations adapted to operate the end of

the predetermined length and means to discharge the

predetermined lengths from the gripping means.

2. Apparatus as defined in claim 1 wherein the feed-

ing means includes a pair of rollers adapted to engage
the continuous length therebetween, and drive means to
advance the continuous length into the channel.

3. Apparatus as defined in claim 2 which mcludes
control means to measure the length of material ad-
vanced between the pair of rollers, the control means
including means to stop the drive means and to actuate
the cutting means when the predetermlned length 1S
advanced between the rollers.

4. Apparatus as defined in claim 3 wherein one of the
rollers is dimensioned to have a circumference equal to
a unit of length, and the control means includes means
to convert each increment of length into an electrical

pulse to stop the drive means and to actuate the cutting -

means.

5. Apparatus as defined in claim 3 wherein the con-
trol means includes means to index the conveyor after
the predetermined length has been supplied to the grlp-
ping means. |

6. Apparatus as defined in claim 1 wherein the contin-
uous material 1s insulated wire.

7. Apparatus as defined in claim 6 wherein at least

one of the work stations is adapted to strip insulation

from one of the wire and at least one of the work sta-
tions is adapted to apply an electrical terminal to one
end of the wire. |

8. Apparatus as defined in claim 1 wherein the elon-
gate conveyor means 1s formed of a pair of endless
chains, with the gripping means mounted on the chains
to permit the ends of the predetermined length to eXx-~
tend outwardly from the chains.
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9. Apparatus as defind in claim 1 wherein the grip-

ping means include a body mounted on the conveyor
means having a notch therein adapted to receive the
cross section of the predetermined length, and a grip-

ping lever having an arcuate gripping surface, said lever

being mounted on the body and belng constantly urged
toward a gripping position.

40
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10. Apparatus as defined in claim 1 wherein the head
means includes an inboard channel member defining a

- portion of the channel, a central channel member defin-

Ing a portion of the channel and an outboard channel
member defining a portion of the channel, said outboard
channel member being closed at the outboard end, each
of said channel members including means to open the
portion of the channel defined by each channel member
whereby actuation of the discharge means operates to
open the channel members to permit removal of the
predetermined length therefrom.

11. Apparatus as defind in claim 1 wherein the grip-

ping means are aligned with the channel member to
receive the predetermined length therefrom, and the
discharge means includes trip means to maintain the
gripping means in an open position to receive the con-
tinuous ls:igth and to release the gripping means after
the continuoi's length has been cut to form the predeter-
mined length to gripping position before the conveyor
means is indexed.
- 12. Apparatus as defined in claim 11 which includes
cam means operatively connected to the trip means to
maintain the gripping means in the open position and to
release the gripping means.

13. Apparatus as defined in claim 12 wherein each of
the inboard and outboard channel members includes
slidable door means to open the inboard and outboard
channel members, said door means being operatively
connected to the cam means whereby the cam means
opens and closes the door means.

14. Apparatus as defined in claim 12 wherein the
central channel member includes vertical door means to
open the front of the central channel member, with the
cam member being operatively connected to the verti-

.cal door means to open and close the front of the central

channel member

15. Apparatus as defined in claim 12 wherein the
central channel member has an arcuate configuration
and includes horizontal door means and means to open
the horizontal door means as the continuous length is
advanced through the channel to permit the continuous

~length to bow outwardly through the horizontal door

- mecarns.
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